In vitro DNA replication in association with the nuclear matrix of permeable mammalian cells.
DNA replication has been studied in in vitro cultured bovine liver cells permeabilized in 0.02% Triton X-100. The Km for TTP was 20 microM. The initial incorporation rate at 10 microM TTP concentration was about 12% of the in vivo synthesis and declined very strongly within 1 h. A similar decline of the incorporation rate was found at 0.12 microM TTP concentration. DNAase I digestion of DNA-matrix complexes obtained from isolated nuclei in 2 M NaCl revealed that newly replicated DNA was preferentially bound to the nuclear matrix. A similar digestion with S1 nuclease caused a selective release of short duplexes of Okazaki fragments with the complementary parental strand. The results show that in vivo replication continues in permeabilized cells in an almost unchanged way, except for a gradual decline of its rate which is mainly due to inactivation of one or more essential components.